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SUMMARY

One, of the most timely problems associated with the allocation of
financial resources in public education concerns salary increases for
teachers. This study analyzes the problem using a computer simulation
model of the decision process in a cluster of suburban districts. The

model, which makes salary increase predictions, consists of the poli-
cies employed by each district to make a decision. Special emphasis
is placed on the manner in which the, raises in each one affect all the
others.

The cluster studied involved six north side systems in Milwaukee
County. They represent small, wealthy communities willing to support
high cost education. Due to the varied nature of salary increases,
concentration was placed on the B.A. Minimum (Bamin) salary. For one
reason its raises were associated in many instances with across the
board increases throughout the entire schedule. Data came from the
1960/61 through 1968/69 school years.

The following methodology was employed to gather data about de-
cision making. Respondents (board members and superintendents) were
asked to remake past Bamin decisions using the same information they
had previously employed in the actual e:.uations. An analysis of the
sources and content of information was also undertaken. It revealed
that the most-essential informational inputs to a district were the
Bamins of its neighbors in the.cluster and Milwaukee.

The overall structure of the model reflects the sequential nature
of the decision process. When a system makes a choice its Bamin as
well as those chosen earlier become availably as inputs to the next
district. Milwaukee's salary and the settlement order are not predicted.

The model views each suburb as going through a two-stage process.
In the first the school board attempts to structure the situation by
determining a range within which the Bamin choice can be made. The
most important information for this purpose is the lowest and highest
salaries arrived at to date. Suburbs which decide early consider the
range as a hazy guideline but those settling after most of the others
consider it an inviolable boundary.

Once some idea of the allowable range has been established existing
Bamin policy is used to select a particular point within. It was not
surprising to learn that policies changed over the time period investi-
gated. These changes seemed to occur in the same year as major revisions
in the salary schedule requested by the teachers. Moreover, in that
particular year there was a tendency for salary increases to be limited
implying a tradeoff between the board and the teachers. Most of the
policies represented variations On the theme of emphasizing or deempha-
sizing the lower end of the schedule relative to the remainder. One of
the key reasons for emphasis was large recruiting needs, while deemphasis

iv



was often caused by the presence of many teachers in the upper parts of
the schedule.

The model's policies also show the manner in which school boards
handle the pressures placed on them by various interest groups. Settling
too high with respect to one's neighbors means pressures from other
school boards for lower salaries and from citizens for lower taxes.
Settling too.low causes dissatisfaction among teachers, arouses the
superintendent's concern about recruiting, and may force a large increase.
in the.immediate future to catch up. Not wanting to get out of line is
reflected in a district's choosing less than the average increase when
it currently has one of the highest Bamins and more than the average
raise when it currently has one of the lowest. Once more, the use of
upper and lower limits on increases and structuring the situation by
means of a range also provide examples.

Finally, the model demonstrates :low recent events have introduced
aspects of a common policy into decision making. The introduction of
collective bargaining, teacher militancy, citizen's concern about taxes
and primarily extraordinarily large increases by the city of Milwaukee
have led the suburbs to select Bamins which are at most somewhat lower
than Milwaukee's.

Predictions were tested against: actual decisions made from 1960/61
through 1968/69. A regression analysis confirmed that they closely re-
sembled each other. Tests were also made against the predictions of
alternative theories. In all cases the model had the lowest errors.



TEACHERS' SALARY INCREASES IN A CLUSTER OF SUBURBAN

SCHOOL DISTRICTS*

Donald Gerwin

University of Wisconsin-Milwaukee

One of the most timely problems associated with the allocation of
financial resources in public education concerns salary increases for
teachers. Most of a typical school system's budget is accounted for by
teachers' salaries, while the largest share of any increase in the bud-
get is usually due to the same factor. And these increases have been
large in recent years. The average annual salary of the instructional
staff (the overwhelming proportion of which is naturally teachers) in-
creased 66 percent, on a calendar year basis, from 1956 to 1966, while
the increase for all employees in manufacturing was only 45 percent.1
Similarly, from 1960 to 1967 the average yearly earnings of classroom
teachers increased 50 percent as compared to 30 percent for accountants,
33 percent for attorneys, and 40 percent for engineers.2 Moreover, the
growing militancy of teachers suggests that they expect these trends to
continue or perhaps intensify in the near future. Yet, at the same time,
increases in tax revenues, especially from the property tax, are meeting
with more widespread opposition from citizens. In view of this situation,
it seems worthwhile to study, even in a limited manner, the forces which
have been shaping the growth of teachers' salaries.

Introduction

In a previous study the author examined the process of budgetary
decisioa making in a large urban public school system.3 Over a twelve
year period (1953 to 1964) 'the district granted its teachers salary
increases four times over and above any raises caused by state regula-
tions. These occurred when and only when no other comparable system

The work presented herein was performed pursuant to a Grant from the
U.S. Office of Education, Departnent of Health, Education, and Welfare.
However, the opinions expressed herein do not necessarily reflect the
position or policy of the U.S. Office of Education, and no official
endorsement by the U.S. Office of Education should be inferred.

1
National Education Association, Research Division, Economic Status of
the Teaching Profession, 1967-68, Washington, D.C.: The Association,

2
1968, p. 24.

Ibid., p. 26.

Donald Gerwin, Budgeting Public Funds: The Decision Process in an Urban
School District, Madison: The University of Wisconsin Press, 1969.

1



had a lower starting salary for teachers with a bachelor's degree. A
comparable district was defined to be one with enrollient of at least
50,000, a city as opposed to a county system, and in the same section
of the country.

The implication of this finding, that interorganizational compari-
sons exert a profound influence in the decision making process for
teachers' salaries, has been noted by other writers. Benson has ob-
served that comparative figures from other school systems (as yell as
other occupations) are, useful in determining minimum salaries,' and
James, Kelly and Gar= in studying a number of large urban districts
were told of salary decision rules based on comparisons.5 It therefore
appears that a model of the salary decision process could be developed
by isolating a cluster of school districts and observing the effects
that the decisions of each one have on all the others. In such a model
the salaries of the selected districts would be considered as endogenous
variables while information from the environment would be treated exo-
genously. This conceptualization of the problem is tantamount to the
rigorous study of an "orbit of coercive comparisoe° or a "wage con-
tour "7; a familiar concept in the Industrial Relations literature.

The cluster of school districts which was studied was chosen by
first considering all eighteen of those in Milwaukee County.- Prelimin-
ary interviews, as well as the author's above mentioned research,
suggested that the city og Milwaukee is more likely to be concerned
with other large urban districts rather than its suburbs, and therefore
its salary decisions could be considered as exogenous with respect to
the other seventeen. The preliminary interviews also suggested that
there were two or perhaps three fairly well defined clusters among the
remaining seventeen. It would be unwarranted to claim that these orbits
are completely independent. Rather, districts in a given orbit tend
to be more influenced by each other than systems not in it.

My intention in this study is to concentrate on .a "north side"
group of seven districts, excluding one which has a relatively tenuous
link to the others.. There also seems to be a "south side" group of
eight districts. A possible reason for the existence of separate
clusters is that they are geographically separated from each other,

4
Charles S. Benson, The Economics of Public Education, Boston: Houghton
Mifflin, 2.961, p. 407.

5
H. Thomas James, et. al., Determinants of Educational Expenditures in
Large Cities of the United States, Stanford University, School of
Education, W-66, p. 64.

6 Arthur M. Ross, Trade Union Wage Policy, Berkeley: University of
California Press, 1948.

7 John T. Dunlop, "The Task of Contemporary Wage Theory" in George W.
Taylor and Frank C. Pierson (eds.), New Concepts in Wage Determination,
New York: McGraw-Hill, 1957, pp. 117-139.



mostly by the city of Milwaukee. Second, there is a tendency for the two
to rank differently on various deomgraphic dimensions. For example, an
estimated 64% of the north side's households have incomes of $10,000
or more, while the comparable statistic for the south side is 53%, or
44% upon elimination of two of the smallest municipalities.8 Once more,
in the north side about 52% of the total land use is devoted to residences,
while the comparable south side figure is only 19%.9

There is also a possibility of a third cluster consisting of two
contiguous districts with much larger enrollments than the other suburban
systems. However, since it was only important to determine the contents
of the north side cluster, a great deal of time was not devoted to
identifying other groupings.

Table 1 provides information on the characteristics of the north
side school districts and municipalities. Milwaukee is included because
it is part of the model and for the purpose of comparison. Fox Point-
Bayside, Glendale-River Hills, and.Mapledale-Indian Hills are elementary
systems providing education from, kindergarten through the eighth grade.
Nicolet is the high school, serving the same area as these three. White-
fish Bay and Shorewood provide education from kindergarten through the
twelfth grade. The figures on enrollment and number of teachers, when
compared with those of Milwaukee, indicate we are dealing with very
small districts. The per pupil costs are all on the high side as com-
pared to the city; in fact, Fox Point-Layside has the highest in the
state. Under Wisconsin law teachers may bargain collectively with school
boards for wages, hours, and conditions of employment. The column headed
"Coll. Barg." indicates the school year subject to the first negotiated
contract. Clearly, bargaining where it exists is a recent phenomenon,
and accordingly not a factor during most of the years with which we shall
be concerned. In addition, there was no indication of strikes, sanctions,
mediation or factfinding in any of the suburbs. In all cases, including
Milwaukee, the bargaining agent is affiliated with the National Education
Association.

8

Data compiled from The Milwaukee Journal Consumer Analysis, Milwaukee:
The Journal, 1969, p. 6.

9
Data compiled from 1967 Land Use Inventory Update, Waukesha, Wis.:
Southeastern Wisconsin Regional Planning Commission, 1969.
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Now let us turn to the characteristics of the areas served by the
six school systems.1° The population provides further confirmation that
we are dealing with small units.. The income figures, which represent
the fraction of households with incomes greater than or equal to $10,000,
clearly show that these are relatively wealthy communities. The land
use data indicate that with the exception of Glendale we are dealing
with communities which have attempted to concentrate on residential
development. In short, we are concerned with small, wealthy suburban
areas which are willing to support high cost education (including the
highest teachers' salaries in the state) and have had, relatively speak-
ing, cordial relations with their teachers.

Not indicated in the table are the facts that since Glendale is a
city district and Milwaukee is a first class district, they operate
with a calendar year budget which must be submitted to their respective
city councils tor approval. While Milwaukee considers salary increases
in the fall for the coming calendar year, Glendale makes its decisions
from roughly December to March for the coming school year. The remain-
ing districts are in villages and therefore have fiscal year budgets
which, must be approved at annual meetings of the citizens. Their
compensation decisions are made at the same time of the year as Glendale
and are also for the coming school year. In all cases board members are
elected.

In order to study salary increases it is first necessary to explain
the methods by which teachers are paid. This is not easy because the
six teachers' salary schedules are complicated, different from each
other in a number of respects, and have undergone significant changes
over the time period studied. For all practical purposes the districts
can be considered to currently have single salary schedules; matrices
whose columns represent academic background (e.g. bachelor's degree,
master's degree, master's degree + 15 credits), and whose rows (steps)
represent number of years of teaching experience up to some maximum.
The number of rows and columns, and the magnitudes of salaries in the
schedules vary from one district to another. Over the years a number
of different methods have been used to construct schedules. The two
most popular have been the index system in which all salaries are
expressed as multiples of some base'salary, and the "fixed increment"
system in which the differences between adjacent steps in the same

column (increments) are chosen according to some rationale and then
held constant.

10
The first three districts are each for the most part, but not exactly,
coterminous with a municipal boundary. The figures used are those
for the municipality which forms the greatest part of a district's
area. Since the purpose of the data is just to provide a general
indication of characteristics, fairly large errors, as is apparently
the case when Mapledale's enrollment and population are compared, can
be tolerated.

5



Each year virtually all teachers in a given district advance to the
next row in their schedule and thereby receive their increments. An
across the board salary increase, which is given annually, occurs when
all the salaries in the matrix are increased, but not necessarily in the
same amount. The formula used may involve equal amounts, equal percen-
tages, or percentages or amounts which depend upon experience or academic
degree. In addition, salary increases may occur as the philosophy be-
hind the schedule is revised in the light of changing conditions. Thus,
the number of rows or columns or the salary progressions in part or in
all of the schedule may be affected. Miscellaneous factors such as
dependency allotments and merit raises built on top of the schedule,
and putting teachers "on schedule" also account for increases.

It seemed prohibitive to try to understand the manner in which all
these different types of increases come about. Further, it was not even
possible to develop for each district a history of when they occurred
and the amount of funds involved. Instead it was decided to concen-
trate on increases in one important element of the schedule, the B.A.
Minimum (Bamin) salary, the starting salary for teachers with a bachelor's
degree. Admmistrators find it important because of its role in hiring
new college graduates.11 It is important to teachers because if they can
get it raised all other salaries are also likely to be increased due to
equity considerations. Moreover, as documented in Appendix 1, the dis-
tricts studied have in many instances granted across the board increases
related to the increase in the B.A. Minimum. Hence, to a large extent,
understanding the decision process for this one salary leads to an
understanding of across the board raises.

The Bamin salaries of the six north side districts and Milwaukee,
shown in Appendix 2, were collected for the 1959/60 through 1968/69
school years.12 Data was not collected prior to 1959/60 because the
existence of several districts in the north side area which were sub-
sequently annexed would complicate the model, because it was felt
meaningful insights into decision making so far in the past could not
currently be gained, and because some of the information was unavailable.

Figure 1 provides some information on Bamin salaries in the north
side systems over the time period investigated. The graph in the upper
left indicates the highest, the average, and the lowest Bamin in each

11
However, the Bamin is not as crucial for recruiting purposes in the
type of districts studied as in say a large urban one because a
relatively small percentage-of new faculty in any given year are
just out of college

12
lam indebted to Miss:Evelyn.Schuh'of the Milwaukee Suburban Council
of Education Associations for making this information available to me.

6
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year from 1959/60 through 1968/69. Salaries appear to follow a curvi-
linear path up to 1963/64, then a straight line up to 1966/67, after
which they move up sharply. Clearly, the Bamin range, when compared to
the magnitude of the average salary is quite small. This is also in-
dicated by the plot of the coefficient of variation of salaries (C.V.)
in the upper right. A graph of the highest, the average, and the lowest
change in the Bamin provides a curve which decreases in value, then
roughly holds even, and finally increases, reflecting the salary pattern
mentioned above. As would be expected the first difference variable
exhibits more variation, but this is to a surprisingly large degree.
For example, in 1963/64 the lnrgest increase was four times the value
of the smallest. This general finding is confirmed by the plot of the
coefficient of variation which for example almost reaches 0.80 in
1961/62. However, it appears that there has been a trend since that
year towards smaller differences among changes in salary.

Methodology

The study of the teachers' salary decision will be looked upon as
an information processing problem. Let us consider a school district
as the basic unit of analysis. The input\to e'.2.ch unit consists of

various tYpes of data from within and outside the cluster, while a
specific decision is regarded as the output. The conversion of inputs
to outputs, that is each system's policy with regard to the B.A. Minimum,
is represented, by a rudimentary discrimination net. Basically, the net
consists of test nodes, operations nodes, terminal nodes and the path-
ways between them. At the test nodes questions are asked concerning
the content of the data Depending upon the answer to a question we
are led down one of two paths, each of which leads either to another
test node, an operations node where the data are worked upon,, or ultimately
to a terminal node at which is stored a salary decision. Thus, the net
sorts or processes the input data in order to arrive at a particular out-
come. This approach is associated with the work of Newell and Simon on
individual problem solving and Cyert and March in an organizational
context.13

Using such a method to analyze the problem makes it necessary to
initially focus on the types bf:lnformation gathered by each district,
and their salary policies. Thiain turn requires a methodology for

13
. .

Allen Newell and H. A. Simon;, GPS, A Program That Simulates Human
Thought ", in Edward A. Feigenbaum and!Julian Feldman (eds.) Computers
and Thought, New York: McGraw -Hill, 1963, pp. 279-293, and Richard M.
Cyert and James G. March, A Behavioral Theory of the Firm, Englewood
Cliffs, N.J.: PrentiCe-Hall,



gathering and organizing data.which at present is almost nonexistent for
decisions of the type studied. here. A second major purpose of my study
is to present some tools which'can be utilized far these purposes.

. .

The prOtocol is the chief tool for gathering data when constructing
information processing models of human problem solving in a laboratory
setting. Basically, it is a record of the subject's thinking as he
solves a problem, which is obtained by asking him to state what is going
on in his mind. !Protocols have been used by Newell and Simon in the
development of their General Problem Solver?"' and by Feldman in his
study of decision'making in the binary choice experinent.15 In addition,

4 the technique has been employed in: at least one field study; that of
Clarkson who' examined the manner in which a trust investment officer
selected stocksifor his clients' portfolios.16

But the decision to be analyzed here differs in some important
respects from the types analyzed by Newell, Simon; Feldman and Clarkson
(although it does not differ from all four in each of these respects)..
For example, it is made, by groups of individuals including school board
members, superintendents and representatives of teachers' associations,
rather than by :.a single person. It is the outcome of a process that may
take anywhere from one to five months as opposed to a single sitting.
Although the decision is repetitive it is made only once a year and
since the participants in the process are changing there are currently
few individuals who have participated in it more than a few times.

.
In:view of t.!le large number of people. involved, the length of the

process, and the relative inexperience of most of the participants, it
did not seem feasible,to.utilize protocols to gather data. It is little
.wonder that.previous attempts:to apply an information processing frame-
. work to...similar.tYPPs of decisions have depended primarily upon unstructured

interviews and the_analysisof written documents. 4.' These methods, while.

14
Allen Newell and H. A. Simon, "GPS, A Program That Simulates Human
Thought", in Feigenbana and Feldman, op, cit., pp. 279-293.

Julian Feldman, "Simulation of Behavior in the Binary Choice Experi-
ment", in Feigenbaum and Feldman, op. cit., pp. 329-346.

17

Geoffrey:P. E, Clarkson, "A Model-of the Trist Investment' Process ",

?,n'Feigenbaum'and Feldman; OP. clp1).,347-371.

John P. Crecine, Governmental Problem-Solving: A Computer Simulation
of Municipal Budgeting, Chicago: Rand McNally, 1969, C. Edward Weber,
"Intraorganizational Decision Processes Influencing the EDP Staff
Budget", Management Science, Vol. 12, No. 4, December, 1965, and
Donald Gerwln, op. cit. are examples.



not without merit, are subject to some serious objections. Respondents,
for a' variety of reasons, find it difficult to accurately remember what
they did in the past (retrospective bias), while written accounts,:silIce
prepared for other purposes, rarely provide material on what is of direct
concern to the investigator.

. In order to overcome these objections 'a completely different proce-

durewas used to gather data. Essentially, it involves obtaining proto-
Cols from respondents 'while they are making decisions in a simulated
situation. While it will become clear that there are also difficulties
with the new method, it appears to be at least a step in the direction
of more insightful responses.

In a preliminary set of unstructured 'interviews (one with each of
the six superintendents) an overall view of the decision process was
chtained 'with special emphasis on'learning about the participants, the
steps in the process, and the sovrces and content of information: Then,
in depth sessions were held with each suPerintendent, and various board
and ex-board members. The number of respondents is given in Appendix 1.
Individuals in the last two groups were selected on the basis of length
of service and their involvement in determining teadhers' salary increases.
Teachers were not included so concentration could be placed on the large
number of individuals who had most to do with the decision over the time
period studied.

Prior to the in depth session each respondent was asked to identify
the information he felt was most' crucial in deciding upon the Bamin salary.
It 'was then gathered for each year since 1960/61 that he was with the
particular district. When 'the session began the respondent was presented
with the situation facing the district in the first of these years as
represented by the information he had requested. He was then asked to
use the data to determine his district's decision in that year, and to
think aloud while he was engaged in this process. After the respondent
arrived at his answer, any discrepancy between it and the actual magni-
tude was discussed. The procedure was then repeated for the other years
he was with the district and the information utilized for.his previous
choices left available to him. A tape recording of the entire proceedings
was made.

After the first few missions it became obvious that the most perti-
nent information would be the, Bamin salaries of the north side systems
and Milwaukee. It was, therefore. prepared in a special format. Table 2
provides an example utilizing Fox Point and the Bamin decision for the
.1960 /61 school year. The bottom set of figures presents the current
,(1959/60),Bamin.salaries of the seven districts. The top set indicates
the, 1960/61 salary for kiWankeel the.only system.that made its ,decision
before Fox' Point, in that year At least this much salary data would
havebeen available to the suburban system. The data sheets also indi-
cate the years in which any:basic changes occurred, either in the salary
schedule such as adopting an index plan, or in the decision process such

10



as the beginning of collective bargaining. Otherwise, the respondents
were likely to think these events occurred in the:wrong years.

TABLE 2. SAMPLE DATA SHEET

1960/61

MILW 4550
FX PT
GLDLE
SHRWD
MPDLE
NCOLT
WF BY

1959/60

MILW 4200
FX PT 4200
GLDLE At325
41PDLE --4300
' NCOLT, y 4200

SURD 4300
WF BY 4200

Other typetyof information that were made available included school
board composition, cost of living (national and Milwaukee), number, of
teachers hired, decisions on other; parts_ of the compensation package,
and rele7tnt passagea from school board.minutes. If a particular type
of - requested information. could, nothe'compiled:the respondentwhere

possible'was asked to'make a choice first assuming a high:value and then
a :low value.

Overview of the Decision Process

The first step in understanding the Bamin decision in our cluster
will be to indicate the steps in the decision process. The preliminary
interviews with the six superintendents suggested that the steps were
roughly similar in all of them. ConsequentlY, it was decided to pre-
pare a single flowchart which would depict the basic similarities in
the current situation and then to mention any differences. In addition
to current differences among districts, dhanges over time must also be
discussed.

. .

Figure 2 shows the typical situation in.the 1968/69 school year;
that is, when the 1969/70 decisions were being made. Here, the relatively

11
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heavy. lines show the most frequently used path. The process is initiated
with a request, usually around the beginning of December, by the salary
and welfare committee of the local education association that negotia-
tions begin. Representatives selected from the school board and the
teachers' committee take part in the sessions. After both sides present
their initial proposals a few rounds of counterproposals will usually
follow. The full board will typically participate in the development of
proposals, while the main burden on the teachers' side will fall on the

salary committee. During this process the committee may bring its ideas
and those of the other side to the entire faculty for a vote at any time.

If agreement between the two sides cannot be reached, state law
provides for mediation, fact finding, or both. This path has not yet
been taken by any of the districts studied.

When the negotiators reach agreement the results are presented to
the full. membership Of the school board. and teachers' association for

approval. It is unlikely that there would be a negative vote at this

point. In general the negotiations are concluded by March 15 for this
is the date by which contracts should be received by teachers. However,

it is becoming less rare for sessions to extend into April.

Finally, the budget 'must, be approved by the district's voters in

an annual meeting held in To' the best *of my knowledge approval

has always been forthcoming.'At- any rate, it does not seem likely that
a cut in the budget would affect teachers salaries since virtually all
contracts will have been signed by this time.

Now let us look at 'the' current 'differences from the flowchart.
Glendale being a. city as opposed to a village district prepares its
budget in the fall. and then it is adopted by the city: council after a

public hearing before the end'of the calendar year. However, as with

the other systems-, negotiations are for the next school year and. are

held roughly from December to' March. Mapledale did not have a formal
collective bargaining agreement with its teachers as of the negotiations

for the 1968/69 school year. However, the interviews revealed that its
process was essentially the same as the others' for it was involved in

an informal bargaining arrangement. In Shorewood the teachers iron out
minor problems with the superintendent before they meet with the board.
Whitefish Bay has a budget hearing before the annual meeting. It also

has the same type of informal bargaining arrangement as Mapledale.

The essential temporal difference seems to be that up until about

1966/67, after the teachers would make a request the school board would

generally make its decision. There was little formal or informal bar-

gaining as exeraplified by counterproposals. Once more, the superinten-

dent-played more of a role in developing teachers° proposals.

Finally, it' should be pointed'out that due to the recent installa-
tion of collective bargaining the structure of the decision process is

currently rather flexible. The immediate future may see important changes
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particularly with redpect.-to'agreater-degree of cooperation among school
boards and also among teachers' associations.

Sources and-.Content of Information'

...The,approach taken in this paper .considers that ,inputs to the

decisiOnprocess ere in the form of. information. information here has
two major components;- datalieeded,tomake reasoned judgments such as
the salaries of other districts, and opinions as exemplified by citi-
zensl 'complaints-about higher taxes The ensuin&enalysis of the sources
end-content of these:two componentsi developed from the interviews,
concentrates on the current-situation in.a hypothetical unit.1°. It was

not possible to inquire whether each district received all the data and
.'from the same sources that.ere associated with this unit. Rather the
analysis represents my general imprestions as to which features are
essential and common to most of:the systems. :Unless otherwise specified
it:should.be.assumed that communications are sent and received during
winter:an&spring while negotiationvare being conducted.

A pictorial representation of the information flow is presented in
Figure 3. The chart was constructed using two basic dimensions. The

first classifies the sources according to geographical area. Its five

categories, bounded by the inner circle and the three outer ovals, include
the negotiations site, the school district, the north side, the metro -
politan area, and the rest of the environment. The second dimension
classifies sources according to who receives their outputs. The left
quadrant is for the school board's, while that on the right is for the

teachers'. The upper and lower quadrants are for sources which are
utilized by both sides, while the inner circle involves communications

sent to each other. In the latter case the board's negotiators are of
course the recipients of proposals from the other side concerning salaries,
benefits and working conditions (P).19 They are also informed about
settlements': in neighboring areas (S) especially those favorable to
teachers, and are provided with the results of votes taken by the local
association on their proposals (V). The teachers' negotiators likewise
receive proposals (P) and are informed about settlements considered
favorable to the other side (S).

18
first became: acquainted with:this technique inan Organizations

course taught brJamesiderch.
. 19

The sUperintendent, business manager or both may attend the sessions
to enswerquestions,of fact'. for. both sides. However, their more

important function is to advise the school board in the preparation

of'proposals. Toavoid:-confusion Figure 3 shows them only in their

.latter` role.
.



Now let us discuss the information sent more or less exclusively to
the board's negotiators. One important set of sources for this purpose
is the members of various school boards. For example, the rest of the
board in a particular district receives basically the same information
as its bargaining representatives.20 Accordingly, they develop their
own opinions concerning teachers' salaries (0) which are transmitted
as influence attempts. In addition, board members in the other north
side districts will supply on request, information on the current state
of their own negotiations (CS) including the latest proposals of each
side, cost implications, and expectations as to what will happen in the
future.21 This flow is facilitated by an informal communications net-
work partially determined by personal friendships and involving phone
calls and even chance face to face meetings.

The local school boards' association embraces an area which includes
Milwaukee County and its northern neighbor, Osaukee County. Meetings of
the association's negotiations committee are primarily designed to share
information about the current state (CS). The committee also prepares a
report indicating the present salary structure of its members (PS), and
individuals undoubtedly express their opinions is to the appropriate
levels for the'coming year's salaries (0).

The Wisconsin Association of School Boards (NASB) advises districts
throughout the state about any recent settlements by means of a news-
letter (S). It also conducts an annual survey which indicates the pre-
sent salary structure of all the districts in the state (PS), and pro-
vides regional telephone hookups so that board members, in' wide areas of
the state may discuss matters of special interest such as teachers'
salaries.

Superintendents represent another Useful set of sources for a board's
negotiators. The chief administrative officer of each system is usually
called upon to make recommendations on the salary structure (0) which
are based on a number of considerations also communicated to the board.
During the school year he has developed, through his daily contacts with
teachers, an impression of their opinions concerning salaries (0). He
is also familiar,with the previous Spring's, recruiting results (P) and
relays data.auch as the number of applicants for each position a the
number of desired'applicants who went elsewhere. In addition, he may
have a rough estimate of the number of teachers needed for the coming
year (R), but it is - usually too early at this time to calculate an
accurate figure. -Through his contacts with other northside superinten-
dents (phone calls, meetings) he relays information about the current
state of their negotiations (CS).

20

Not indicated in Figure 3 to avoid confusion.
21

The current state shOuld also be considered to include settlements
which have jiist been arranged. When settlement information (S) is indi-
cated on the chart it means the source does not tend to also supply
data on the current situation in uncompleted negotiations.
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A third major path useful to the school board involves business

managers. A district's business manager supplies the financial impli-
cations of both sides' proposals (F). He may also gather a wide range
of miscellaneous data such as the cost of living (CL) and salaries of
other professionals in the metropolitan area (OS). Through his informal

contacts with other north side business managers, his possible attendance
at the meetings of the negotiations committee of'the school boards'
association and his appearances at the monthly meetings of the Metro-
politan Milwaukee Business Managers Association (MMBMA) he is an impor-
tant relayer of information on the current state of negotiations (CS)

and present salary structures (PS) elsewhere.

Finally, the school board negotiators are sensitive to the salaries
being offered at their own places of work to individuals judged as being
roughly comparable to teachers (OS).

Now let us examine the information sent more or less exclusively
to the teachers' representatives at the bargaining table. In addition

to the school board's propossia the predominant set of sources involves

various teachers' groups. The rest of the members of the salary and
welfare committee receive much the same communications as the negotia-
tors22 from which they deVelop their own opinions (0). The membership

of the local education association is usually polled before negotiations

commence to discover its opinions about salaries (0). It has been

previously' mentioned that individual teacher's desires are made known

to'the superintendent throughout the year (0). During the negotiations

teachers' votes on various proposals (V) are obtained.

The occasional informal meetings of the north side teachers' negotia-

tors are designed to share infOrmation on the current state in each of

their systems (CS). Undoubtedly, individuals at these meetings also

express their opinions concerning desired salary levels (0). There are

probably other means of contact among the north side representatives such

as phone calls.

The Milwaukee Suburban Council of Education Associations (MSCEA)

is comprised of most of the educational associations in the metropolitan

area. This organization prepares an annual salary survey which indicates

present salary structures (PS). It also serves as a location for dis-

cussions of the current state of negotiations in each district (CS).

The Wisconsin Education Association (NSA), through its seminars and

published reports provides a wide variety of data including the present

compensation policies of all districts in the state (PS) and compari-

sons to the salaries of other occupations (OS). It also establishes

guidelines (0), such as the M.A. Maximum should be twice the B.A.

Minimum after ten years, which work their way into proposals in one form

or another.

Not shown to avoid confusion.
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There also exist certain types of information that are readily
available to both teachers and school boards. For example, citizens,
by expressing their opinions about taxes at the regular and annual
board meetings, communicate information to both sides (0). The school
board also learns about community attitudes at election time when
incumbents campaigning for reelection relay information back to the
other members.' Election results (V), although often difficult to
interpret unambiguously, may also provide significant cues.

Local mass media provide the details of the Milwaukee salary
settlement (9) Which has always occurred around the start of the suburbs'
negotiations because it is for the calendar year. Both local and
national media act as sources for the current state of negotiations (CS)
and settlements (S) in large cities and suburbs across the nation.
Finally, data on the present salaries of suburbs on a nationwide basis
is available through a report published by the Edina, Minnesota public
schools (PS).

Which types and sources of data are the most influential in decision
making? The Milwaukee settlement, obtained from local mass media, fits
into this category. In addition both sides rely heavily upon the settle-
ments and current state of negotiations in the other north side systems.
The teachers' main source of these data is their informal contacts, while
the school board depends upon its informal contacts and the negotiations
committee of the school boards association. Certainly, each side's pro-
unfzals, which are in'part based on the above data, are a final important
factor.

Outline of the Model

Itis.how possible to begin the rigorous analysis promised earlier.
This sectionIzresents an outline of a:coMputer simulation model of the
Bamin salary decision:',It-consists of six rudimentary discrimination
nets and a seventh one toMMon'to.all. The main input-to each net, in
other'words the information' revealed by the'Previous analysis to be most
influential, is the Bamins which have already been decided upon for the
coming year.

Somenets also use the initial-Bamin request of the local teachers'
association.23 However, the incorporation of this factor into the model
was hampered by the difficultY:in gathering an adequate history of're-

-:questa,, and the factthat:the data were not 'available until most-of the

23
It is not known whether due to bargaining subsequent requests may
have been made in a particUlar year. However, this does not appear
to be a significant consideration until the recent past.
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decision simulation interviews had been held. Teachers' requests, obtained
from a variety of sources, are presented in Appendix 2.

The model also must be provided with the sequence of settlements in
any year; a factor much too complicated to be predicted. For this pur-
pose it is assumed that a district's Benin becomes available to the others
immediately after the decision is made. Therefore, the settlement date,
operationally defined as when the school 'board votes its approval, is
used to indicate when the information is communicated. These dates,
collected from school board minutes, are tabulated in Appendix 2. A
,cursory analysis reveals Some tendency in most years to bunch up around the
March 15th deadline for sending: contracts to teachers (although it is

:apparently, not enforced). It also indicates, that recently the process has
been lengthening.

The overall structure of the model is depicted in Figure 4. Milwaukee
is always the first system to make a decision since it, is made for a calen-
dar year as opposed to the school year begiuning nine months later. Its
Bamin, considered exogenous in themodel, is therefore always available
to the second diutrict (first suburb) to settle. After the second has
come to its decision there are two Bamins, available to the third and so
on. Finally, the last system, to settle has available the Bamins of all
the preceding ones in making its choice.

The sequential nature of the decision process implies that three
different versions of the model can be formulated. Modell is in.reality
a collection of six unrelated ones. A given district's Benin is pre-
dicted using the actual values of all input information. Predictions
can be made one year ahead for any suburb but only after the decisions
of those neighbors which settled before it are known or predicted exogen-
ously.

-Model 2, a one period change model, predicts,a sUburb's:Bamin by
uSing,its ownJpredictions,ct,..theBamins of those suburbs which settled
beforejtjor:the coming year.. All:other:input information is considered
exogenous. It can make predictions, one year ahead for all the suburbs
provided forecastS:of.theHexogenous:factors such as the settlement order
are made.

Model 3, a dynamic model, predict's a Bamin using its own predictions
of both the Bamins already decided upon for the coming year and those in
effect in the present year. It predicts as many years ahead as desired
for all the suburbs provided the exogenous factors are also forecasted.
However, since the present year's Bamins played a role in the, discrimina-
tion net of only one system this model closely resembles Model 2. Accord-
ingly, no further mention of Model 3 will be made.

_ .

The Model

The decision process can be seen as having two stages. In the first
the school board attempts to structure the situation by determining a
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range within which the Bamin choice can be made. Second, a particular
value is chosen from the range.

Determining the Range

According to Feigenbaum and Feldman pattern recognition activity
involves the reduction of complex environments to aid in problem solving.

24

It is thexkore not surprising that some of the people interviewed men-
tioned they looked for patterns in the Bemin salaries of those systems
that settled previously to theirs. For example, there was a suggestion
that decision makers are influenced by modes when they exist. More impor-
tant, school board members try to develop a range within which the Bamin
decision will be made. The most important information for this purpose
is the highest and lowest salaries arrived at to date. If just a few
other districts have made their choicest-the range acts as a hazy guide-
line so that there may be differences between the values advocated by
various board members. As more districts settle the range set by the
previous ones becomes a firmer guide in decision making. In fact, as we
shall see, it becomes a rigid boundary which will not be violated.

This phenomenon can be analyzed'by referring to Table 3a. The data
were compiled in the following manner. First, the,bighest and lowest
Bamins of the systems which decided ahead of the kw' one (where
k=3,4,5,6,7 represents the settlement position) were determined for
each of the nine years of data.25 Then the number of times over the
entire period that the kth district exceeded the upper limit or failed
to reach the lower was calculated. Clearly, there is a tendency for
the number of violations to decrease as the settlement position increases
whether one considers the upper limit, the lower limit or both together.
In particular, there was only one range violation out of a possible
eighteen for districts settling in the sixth or seventh positions.

The balance of Table 3a,provides for each settlement position the
average amount of violation-of the upper limit, the lower limit, and both
of them. There is a tendency in all three cases for the averages to de-
crease as the settlement position increases. Moreover, violations of
the upper limit are in general smaller than violations of the lower re-
gardless of settlement position.

There exist at least two alternative explanations for these findings
which should be considered. Violations early in the sequence must widen
the range making it less likely, purely by chance, for violations to
occur later on. Some evidence which counters this argument appears in

24

Edward A. Feigenbaum and Julian Feldman; op. cit., p. 236.
25

The second district to make its choice is aware of only the Milwaukee
decision which will not be very helpful in estimating the range. For
this reason the situation when k=2 is not included in the above analysis.
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Table 3b. Here, are tabulated the number of times the sixth or seventh
districts adhered to the existing range as a function of the value of
the range. There is no tendency for districts facing relatively large
values $250) to adhere more closely than those facing relatively
small values (e:g., $100).

It Might also be claimed that a suburb tends to settle in the same

position each year. Then the observed findings would represent the
policies of particular districts rather than a constraint to which they
all must adhere.' Evidence against this interpretation is presented in
Table 3C which shows the number of times each system settled in all the
possible positions. Clearly, each of them has made its Bamin decision
in a large number of different positions.

Policy Breaks

Once some idea of the allowable range for the Bamin has been estab-
lished it is necessary to use existing policy to select a particular
point. It was not surprising to discover 'that Bamin policies changed
over the years investigated. In simulation models of human problem
solving such learning may take place as the result of the continual
collapsing of existing segments and construction of new portions of the
discripination'net. The model presented here contains a rudimentary
form of this type of adaptation; the occasional substitution of a new
portion of the net for an existing part. It represents the situation
in which a district first considers a new policy while maintaining the
old and then suddenly decides to introduce it.

In order to predict when these Bamin "policy breaks" occur one must
have their operational definition as well as that of an explanatory vari-

able. Then the extent to which the occurrences of each coincide can be
determined. It was not possible to arrive at either type of definition.
The interviews and salary data provided clues as to the years in which
policy breaks occurred. The initiation of major, lasting changes in
the type of salary schedule, such as converting from a fixed increment
to an index method of payment, also played a role. There are five policy
breaks in the model, one for each of five suburbs, and all of them are
assoLiated with major schedule changes. This suggests that an explana-
tory variable may have been found. However, in addition to there being
no operational definition of major schedule changes they were used in
the identification of policy breaks. Further research is therefore
necessary to verify any relationship.

I

Neither can the model formulate a new policy by say modifying the
old as is done in human problem solving simulations. The new strategy
must be supplied as well as an instruction to initiate it in the approp-
riate year. However, the above discusiion implies that its content may
be influenced by the philosophy behind the new type of schedule.

Neither the old nor the new policy is a good predictor of the Bamin
increase in the policy break year in any of the five districts. However,
a common pattern emerged in four of the districts which led to a prediction
for them in such a year. The actual Bamin increase was always less than
either the old or new strategy would predict. In three of the systems
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(eterMination could not be made for the fourth) this caused all other
. .

salaries in the schedule to be loWer than .wOuld baexpected. 'Since the
new type of schedule.wia alwayS adopted-at the requett of the teachers'
association, it appears that school boards may have gotten a temporary
lititing of salary increases in,return. It is alsO'possible in some of
these Caseathat:teacherswere.put-Oh. theneW schedule. immediately
rather thanoVer:an extended period of time This action might have
held salary increaseadown if it:involved a good deal'of expense.

Some empirical justification for the policy break concept, includ-
ing the special prediction in the policy break year, appears in Appendix 1.
There it is shown that had the model maintained the five districts'
original policies errors would have been sizeably increased.

The details of each district's part of the model will now be
presented. In general each discussion will focus on Bamin policies, the
reasons for their existence, the discrimination net, and extraneous factors
thatmay influence decision making. The last topic is covered by dis-
cussing Model 1 errors greater than 25%. The discrepancy between district
j's actual increase in year t

'jt
) and its predicted increase (P,

dt
) is

given by the percentage error:

100(A -P )
jt jt

A
jt

There will also be a separate discussion of constraints common to all
the systems.

Fox Point - Bayside

,Fox Point exhibited two different Benin strategies over the years
investigated. The break occurred in 1967/68 when the salary schedule was
changed. There was also a basic schedule change in 1960/61 but, since
that is the first year with which the study is concerned, its associa-
tion with a' policy bredk could not be determined. A limiting.of the
salary increase occurred neither in 1960/61 nor 1967/68. In the former
case the reason may be that the superintendent not the teachers hgd the
original idea. in the latter case the explanation is not clear.2°

From 1960/61 to 1966/67 separate "level of improvement" schedules
existed for teachers with bachelor's and master's degrees. Row movements
were determined by years of experience, but column movements by a merit
evaluation. One of the purposes behind the schedules was to develop

26
Changing to a new schedule was the teachers.' idea and adopted many
months before the details were worked. out.. At that.earlier time the
board may have received other types of concessions from the teachers.
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a; nucleus. of experienced teachers. by offering more steps than neighboring
areas. There was an associated deemphasis on the lower and middle portions
Which in:general led.toBaMine on the low side.

Insight into the specific Bamin strategy, ,was obtained from an analysis

Ofthe.data. Each time Fox Point. currently had the.1owest Bamin in the
pxrehnide,its new Salary,Would be, in line with.its neighbors' new choices.
OtherWise,'itenew'salary-wOuld,tenCto fall,short of their new selections.
Curiouslyenough thesestwo conditiond Occurred every other year. It

Appears that being at the bottom, of the list stimulated teachers to pressure
for the. rebtorationof parity .and caused concern on the part of the board
over morale and recruiting.,;. When parity was restored both sides became
more concerned with other matters.

A ehift in Bamin policy,. occurred with the.. adoption of a single
saiarY fixed'indrement..tyPe Schedule in 1967/68. The policy's exact
"nature was not easy to: determ#0eince only two years of data were avail-
able and both of theM'were associated with unique, factors. Apparently,
comparison pressureS haVe:bean keeping Fox Point's Benin more in. line
than previously.

The discrimination net representing Fox Point's Bamin Policy is
presented in Figure 5a. Initially, it is determined whether the decision
is being made for any year before the policy break.: If.this is true, the
old policy is in effect and the current Fox Point salary (B) is compared
to the other.areas'. If none are lower the model's prediction of the

;,Bamin . increase (IB) is the average .of the earlier settlements for the
coming year CAVES) minus the current salary. If B is not at the bottoth
of the list then IB is $100 less.

If initially it is determined that the decision is being made for
1967/68 or atter, IB is set equal to AYES minus B. Finally, the model
moves on to consider; the effect of constraints common to all districts.

There, are three errors greater than 25 percent. For 1967/68 the
actual increase is $250 more than predicted (55.6 percent error). In
that year the school board decided to become salary schedule leaders in
the north side. Apparently, there was some desire to bring teachers'
salaries more in line with other occupations', and perhaps to discourage
the teachers' association from applying for recognition as collective
bargaining agent. Also, teachers throughout the north side were more
determined than in previous years especially here where they could point
to relatively low cumulative earnings.

The 1968/69 decision no longer reflected a desire for leadership.
The previous year's choice had led to repercussions from citizens and
other school boards. The teachers' association had obtained permission
from the state to be formally recognized. Finally, Milwaukee gave an
extraordinarily large increase.
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The other two large errors occur in 1962/63 when the actual increase
is $40 less than predicted (-26.7 percent error) and in 1965/66 when the
actual increase is $50 more than predicted (33.3 percent error). These
can be reduced to 0 and 16.7 percent ($25 discrepancy) respectively, and
smaller gains can be made in other errors, by weighting the Bamins of
Glendale, Mapledale and Whitefish Bay five times more than the others
under the old policy. Their influence,discovered in the interviews, is
based partly on being the only systems contiguoUs to Fox Point. In
addition, Glendale and Mapledale are the only other elementary school
districts. The fact that this influence seeus to have been lost under
the new policy may be due to the more rapid and complete dissemination
of salary information in recent years. 'Weighting the three Basins is
not considered in the model because the reduction in errors is balanced
out by the addition of more parameters.

Glendale-River Hills

Glendale also had two different policies with the break occurring
in 1963/64. The earlier strategy, associated with a fixed increment
schedule, can be succinctly stated as desiring to be a Bamin leader in
the area. No district had a'higher Basin in 1960/61 and 1962/63, while
in 1961/62 Glendale was second by $25 to a district that settled after
it. The board felt that since this was a relatively new system, being
organized from a collection. of smaller, ones in 1954, the policy was
needed to attract teachers. Once more, recruitment needs were high due
to increasing enrollments. The relatively high industrial tax base
(see Table 1) was helpful in the district's attempt to be a leader.

One particular aspect of the policy, implied in the above discussion,
was to be at least edual to Milwaukee since it hired so many teachers.
Moreover, teachers hired for the coming school year by that district
could expect a salary increase four months after they started when the
new calendar year began.

The new policy was inaugurated with the change to a "modified"
index schedule. The bachelor's column was based on fixed increments up
to the fourth step (the tenure level). This point served as the base
of an index system for the remaining steps. The master's column was
determined by adding a fixed amount to the bachelor's salaries. The
Basin, however, still exerted a strong influence on the rest of the
schedule because the tenure salary was increased by the same amount in
every year except 1968/69.

The new strategy was characterized by a shift in emphasis from the
Basin to the upper parts of the schedule. One reason for the shift was
the lesser importance attached to a high Basin asthe district began to
develop a reputation where it recruited. In addition, as more of the
teachers moved to the upper.. portions of, the schedule pressure became
stronger to reallocate financial resources in that direction.

The flowchart for Glendale appears in Figure 5b. First, the model
inquires whether the decision is being made for the policy break year,
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1963/64. If it is being made for a previous year the Benin increase (IB)
is preliminarily set equal to.the,largest salary of those districts which
have already settled for the coming year (MOST), minus the current Bamin
(B).2' If the decision is being.mide for after 1963/64 it is preliminarily
set equal to the average of the earlier settlements (AYES) minus B.

Next the model considers whether IB should be affected by the
teachers' Bamin request (REQ). This involves discovering if REQ is higher
than the preliminary decision (IB+B), but lower than some allowable upper
limit (UL). If so, it is considered reasonable and accepted.

UT, was determined by assuming it would be the same as the upper
limit of the allowable range within which a district in the kth position
will tend to settle. It was therefore necessary to specify a particular
value of UL for each value of k even though the range's upper limit may
not be precisely determined when k=3,4,5. The expression which was
developed is:2°

UL=MOST+93.8 -18.8(k -1)

=MOST

k=3,4,5

=6,7, .

The parameters of the upper equation were determined by calculating the
least squares line through the average high violation data of Table 3a
for k=3,4,5. The loWer equation4s also based on the results of that
table.

The model's next step is made to insure that IB is at least $150
and then the common constraints are handled. Provided the decision is
being made for the policy break year the Bamin increase is $100 reflecting
the considerations peculiar to such a year which were discussed earlier.
There is no handling of the common constraints if this path is taken.

No errors greater than 25%, existed for the Glendale discrimination
net. The district's fiscal dependence upon the city council does not
seem to have had any effect on the Benin decision. The respondents did
feel that budget estimates tended to be overestimated as a precaution,
but the exact figures are not made known to the teachers.

27
At least Milwaukee must have made its decision before Glendale.

28
When k=2 th3re is no basis for determining a value of UL. However,
Glendale never settled second over the time period Studied. This
issue therefore is not a problem in testing against past data, but
must be dealt with when predicting the future.
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9.

Mapledale -Indian Hills

According to the data Mapledale, the smallest of the districts
investigated, exhibited two different types of policies with the break
occurring in 1966/67. The interviews however did not provide clearcut
substantiation of this event possibly because the new policy was an
intensification of the old rather than a marked departure from it.
A change from increments with at most three different values to incre-
ments with different values at almost every step in the schedule accom-
panied the break.

Most respondents agreed that under the old policy the Bamin was set
with a view towards just staying in the general vicinity of the other
districts. One of the reasons was that Mapledale found itself with more
than enough teachers without bachelors degrees and not enough experienced
B.A. and M.A. teachers. Hence, emphasis was placed on strengthening the
salaries in their portion of the schedule. For example, throughout
these years raises and/or increments were often greater for M.A. as
opposed to B.A. teachers and tenured versus non tenured teachers.

The schedule developed for 1966/67 had the largest increments (as
high as $550) in the middle. As a result salaries in that portion of
the schedule and above tended to be on the high side but those near the
bottom were low. This new emphasis on the middle and continued de-
emphasis of the bottom was intended to give teachers relatively high
salaries fairly early in their careers but not before tenure was granted.

The Mapledale decision process is portrayed in Figure 5c. If the
decision is being made for a year previous to the policy break the Bamin
increase (IB) is the average of the earlier settlements (AVER) minus the
current Bamin (B). When the decision is being made for a year after the
break IB is $100 less. Next a check is made to see that IB is at least
$100 and then the common constraints are handled. In the policy break
year a $100 increase is used.

The only large discrepancy occurs in the policy break year (1966/67)
when the Bamin prediction is $100 and the actual increase was only $50.
This may have led to a limiting of salary increases throughout the
schedule but there was not enough data to determine whether it happened.
A change in schedule philosophy, setting increments to be multiples of
the Bamin, lasted from 1963/64 through 1965/66. It did not result in a
policy break, but only minimum sad maximums were raised in 1963/64
implying a limiting of the salary increase.

Nicolet

Nicolet is the one district for which there was no evidence of a
policy break. Its strategy can be summarized as attempting to be neither
a leader nor a follower. A major component according to the interviews
is the following. If the district currently has the highest Bamin it
will give a little bit less than the average increase its neighbors are
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giving. If it currently has the lowest Bamin it will provide a little
bit more than the average increase. And if it is at neither of these two
extremes it will tend to give the average increase. It should take only
a little reflection to see that this strategy is substantially the same
as choosing the average of the coming year's salaries. The policy also
involves the use of smoothing constraints; upper and lower limits on the
amount of increase in order to reduce year to year variation.

Figure 5d incorporates the above ideas into a flowchart of the
Nicolet decision. Initially, the Bamin increase (IB) is the average of
the earlier settlements (AYES) minus the current Bamin (B). However, if
the increase is less than $100 it is set equal to $100. If it is greater
than $300 but not more than $400 it is set equal to $300. Otherwise,
there is no change. The reason that a value of IB greater than $400 is
not constrained is to prevent Nicolet from falling too far behind the
other systems when they give relatively large raises.

The discrimination net produced two errors greater than 25%. For
1961/62 the prediction understates the actual increase by 36 percent or
$108. Here, it seems that the strategy outlined above was used, but com-
parisons were made to a wider group of districts. In addition, Nicolet
found itself at the bottom of the north side districts for the second
year in a row and was undoubtedly anxious to avoid a repetition.

The second large discrepancy occurs for 1964/65 when the prediction
overstates the actual raise by 52% or $79. This is the only time a
district settled in the sixth or seventh position and violated the allow-
able range. Here, the board agreed for the only time over the nine year
period to grant a percentage across the board increase. It is possible
that the percentage's value was chosen to give lower increases than usual
at the bottom of the schedule in order to avoid raises much higher than
ordinary at the top.

Since Nicolet is a high school district it might be argued purely
from labor market considerations that it should not be influenced by the
salaries of the three feeder elementary districts. However, there is
influence exerted for the-same reason that they are affected by Nicolet.
Almost all high school teachers in the state, being in K-12 systems, earn
the same amount as elementary teachers with the same educational back-
ground and experience. Consequently, Nicolet's board will not want to
go much higher then, nor its teachers much lower than the Bamins of the
elementary systems. Assigning various combinations of higher weights
to the three K-12 systems increased Nicolet's overall error in all
cases. Weighting the elementary districts actually reduced the overall
error in some cases. Once more, there was a significant drop in the
1961/62 error discussed above. However, the gain was not considered
sufficient to overcome the addition of three more parameters to the model.

Finally, even though no policy break was found there has been some
change in schedule construction. In the early part of the time period
there was a fixed increment schedule with across the board increases.
Lately, the policy has been to determine minimums and maximums and then
the steps inbetween. This means no across the board raises and different
increments each year.
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Shorewood

Shorewood's policy break occurred in 1962/63. Prior to that time
the board was primarily interested in attracting master's degree teachers
or bachelor's degree teachers with the stipulation they would soon get
their advanced degree. This attitude was reflected in the fixed incre-
ment schedule. The bachelor's column, especially its lower portions,
did not receive the emphasis given to the master's column, especially
its upper portions. A second factor making for a relatively low Bamin
was the existence of a dependency allotment over and above the schedule
with which it was hoped to recruit male teachers.29

In 1962/63 Shorewood converted, to an index schedule. Except pos-
sibly in that year all the elements of the salary matrix have been
expressed as multiples of the Bamin. The changeover was made at the
request of the teachers many of whom were in the upper portions of the
schedule. However, the board has reserved the right to change the
multiples and has done so on four of six possible occasions. Conse-
quently, the Benin increase has not in general been the sole deter-
minant of raises elsewhere in the schedule.

Nevertheless, the Bamin achieved greater significance from this
point on. Recruiting problems, difficulties in attracting highly
qualified teachers, called for more attention to the lower parts of
the schedule. It is also; possible that the board's decision to reduce
the dependency allotment had the same effect.

The Shorewood discrimination net is shown in Figure 5e. It begins
by inquiring whether the decision is being made for the policy break year.
If before, the Bamin increase (IB) is preliminarily set equal to $100
less than the average of the earlier settlements CAVES) minus the current
Bamin (B). Provided the decision is being made for a year after 1962/63
IB is preliminarily set equal to AVES minus B.

At this point the model examines whether the teachers' Bamin
request (REQ) may alter the preliminary decision (IB+B). The procedure
is the same as for Glendale. Provided the request is between IB+B and
the allowable upper limit (UL) it is accepted.3° Next a check is made
to ensure that ID is at least $100 and then the common constraints are
handled. If the choice is being made for 1962/63 IB is $100 for reasons
already mentioned.

There is one large error representing a predicted increase for
1964/65 which is 50% or $75 greater than the actual increase. Unfortun-
ately, it was not possible to discover why it occurred. The relative

29

The allotment was $225 extra for one dependent and $450 extra for more
than one dependent.

30

Shorewood did settle in the second position once but since the teachers
request was unavailable it was not necessary to consider the issue.
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early establishment of formal collective bargaining (1965/66) did not
seem to exert an effect on decisiOn making. Most respondents felt that
there was not much in the way of actual negotiating until 1968/69.

Whitefish Bay

Whitefish Bay, the last district to be analyzed, underwent a policy
break in 1962/63. In that year it also shifted from a fixed increment
schedule to one in which teachers received 5 percent of their current
salary or $400 (whichever was lower) as an increment and then an across
the board raise.

The old Bamin policy was to stay in the middle of the salaries of
the other areas. In fact one respondent's impression was that the board
tended to average its neighbors' salaries. The interviews also revealed
a feeling that it was unnecessary to go above the Milwaukee Bamin to
attract teachers due to Whitefish Bay's well-established reputation.

The new stral_gy, which was to insure that the Bamin was a small
amount over Milwaukee's, pushed the district into a position of leader-
ship in the area. In the first four years of its existence no other
district's was higher. There were two primary reasons for the strategy.
As it Shorewood, recruiting highly qualified teachers was becoming more
difficult. Most of the people interviewed also agreed that status con-
siderations were involved. Since Whitefish Bay was ahead of Milwaukee
on so many status characteristics they felt it incongruent to be behind
on the highly significant Bamin dimension.

Whitefish Bay's flowchart appears in Figure 5f. First an inquiry
is made to see if the year being predicted is subject to a policy break.
If the year is before the break, Milwaukee's Bamin (MB) is compared to
the average of the earlier settlements including Milwaukee's (AVES).
If MB is larger the new Bamin is AVES; otherwise, it is MB. The latter
path plausibly assumes that MB was never a great deal lower than the
suburbs' salaries.

If the year being considered occurs after the break an inquiry is
made to see whether AVES is less than MB plus $50. Confirmation allows
the new Bamin to be set equal to MB plus $50 which plausibly assumes
Milwaukee will not wind up much higher than the suburbs. If AVES is
greater than MB plus $50 then AVES is used in order to ensure that the
district remains conpetitive when the other suburbs go above Milwaukee
on the average. The common constraints are handled next, and in the
policy break year the increase is $100.

The 1962/63 error is an indeterminate quantity since no increase
was actually given. The $100 discrepancy can be explained by those
factors which were used to account for small raises in policy break
years.

It is possible that the initiation of the new strategy was due more
to the beliefs of individual board members than to the schedule change.
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By coincidenCe, the person to whom the strategy was attributed joined
the board in the same year that the decision was made to put it into
effect.

Common Constraints

The final section of the model involves two sets of constraints to
which all the districts must adhere.

The first set reflects the pattern recognition phenomena. Since
the upper and lower limits of the range faced by districts settling in
the third, fourth and fifth positions tend to be hazy guidelines, they
are not considered as constraints in the model. However, systems de-
ciding in the six or seventh positions regard the ranges they face as
setting definite limits which are not to be violated. This behavior is
incorporated into the model in Figure 5g. Initially, it must be deter-
mined whether the district being considered has settled sixth or seventh.
If true its new. Bamin up to this point in the process (IB+B) is compared
to the range upper limit (M=the largest salary to date). If IB+B
is greater it must be decreased until it equals M. Otherwise, a com-
parison of IB+B to the lower limit (LIF-the smallest salary to date) is
made. If it is less it must be increased until it equals LL.

The second set of constraints deal with the effect on the suburbs
of Milwaukee's giving an extraordinarily large raise. It is pertinent
for the model's treatment of the 1968/69 situation when the city's Bamin
of $6800 represented a $950 increase.

Prior to the Milwaukee settlement the metropolitan school boards
association formed a negotiations committee for the purpose of sharing
information. After the settlement most of the boards represented wanted
to hold their Bamins below $6800. In particular, those primarily in the
southern part of the county wanted to try to hold initial proposals to
$6300 and their Bamins to $6500. Whitefish Bay, however, the first sub-
urb in the county to settle, deciding it cculd not be more than $100
below Milwaukee, chose $6700. With this decision a rule of coming no
closer than $100 to the city's Bamin was established. Only one suburb
in the county, Shorewood, violated it ($6750).

The rule is built into the model in Figure 5g. Milwaukee's Benin
increase (IMB) is checked to see whether it is greater than or equal to
$500. This parameter representing en unusually large raise may have a
value anywhere from $300 (the city's largest Bamin increase prior to
1968/69) to $950. If 1MB is greater than or equal to $500, IB +B is
compared to Milwaukee's Bamin (MB) minus $100. If IB+B is greater it
is reduced until it equals MB minus $100.

Tests of the Model

Two general procedures were followed in validating the model. First,
a comparison between the actual and predicted increases was made, and

39



Begin
Common

onstraints

f Is this the sixth
or, seventh district

to settle?

Yes

IS,IB+B > ULT.

Yes

No.

Decrease IB so that
IB+B = UL

Is IB+B < LL?

Yes

Increase IB so that
IB+B = LL

I1v .> 5001.

}Yes

> MB -100?

YeS

Decrease IB so that
IB +B = MB-100

/ .End

Common
,Constrdints

Fig. 5g COMMON CONSTRAINTS



second the predicted increases were compared to those of alternative
theories. In all cases tests were conducted on the same data from which
parameters were estimated (1960/61 to 1968/69).

The first procedure assumes that the relationship between the jth
district's actual increase (Ait) and its predicted increase (Pjt) in
year t is given by the linear model:

A
jt
=a

j
+0 P

jt
+e

jt.

Here, eit is a random error normally distributed with mean zero and
constant variance. Ideally, aj=0, f3j=1 and eit=0, for then:

Ajt

implying perfect predictions. The extent of agreement between the actual
and predicted values is determined by the degree to which this ideal is
reached.

A visual presentation of the zimilarity between Ajt and Pit is
found in Figure 6 which contains plots of these two variables l'or Model 1
and Model 2. In all cases the line of perfect predictions Ait=Pit is
included as a standard against which the 'pints can be ,judge. tonsider-
ing Model 1 only, there is, with an occasional exception, close agreement
between the points and the line. This seems to be most true for
Whitefish Bay. In the case of Model 2 the resemblances are less marked
as is to be expected. Again, Whitefish Bay appears to fare best.

In addition to a visual presentation tt is possible to develop some
statistical evidence through the use of regression analysis on each dis-
trict in both versions of the model. Table 4 shows the resulting values

TABLE 4

Statistics for Comparing Actual and Predicted Increases

a

MODEL 1

aj

MODEL 2

b3 rj

FX PT 31.6 0.99 0.88 36.5 0.93 0.86

GLDLE 27.2 0.85 0.99 47.8 0.82 0.92

MPDLE - 8.3 0.98 0.99 - 4.2 0.98 0.94

NCOLT - 6.1 1.01 0.98 4.8 1.00 0.90

SHRWD -43.4 1.17 0.98 -11.4 1.10 0.95

WF BY -31.5 1.07 0.99 -20.5 1.08 0.97
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of so (the estimate of 9), bi (the estimate of andand r1 (the estimate

of the correlation coefficient). Three different statistical hypotheses
were investigated each at the 50 level of significance. The usual analy-
sis of variance test indicated a relationship existed between Ajt and

P t n
in all twelve instances. A test of the hypothesis ai=0 using the t

i
statistic was accepted in all cases. A t test of the hypothesis 8 =1 was

accepted for five of the six districts in the Model 1 version. The
exception was Glendale and the plot in Figure 6 suggests the problem is
due mainly to one errant observation. The same test involved no rejec-
tions in the Model 2 version. Some indication of the magnitude of the
random variation about the regression line relative to that of the depen-
dent variable can be obtained by examining r1. Model l's values are all
above 0.98 except for Fox Point, while Model 2's values are all above
0.90 except for the same district. Figure 6 suggests that Fox Point's
relatively high random variation is chiefly due to a single point.

In the second part of the testing procedure the model's predictions
were compared to those of alternative theories. The error measure used
for each district was the "standardized absolute error":

100EIA -P
t it it

.Ajt

A measure of the model's predictive accuracy for all the districts, the
"overall standardized absolute error":

1001t4Alt-Pjti.

ItAit

is also used. Clearly, a value of zero for either measure indicates
perfect predictions, while a value of one indicates the predictions are
no better than assuming the Bamin does not change.

The first alternative theory, which I have termed the "wage leader"
hypothesis, is taken from the labor economics literature.31 Milwaukee,
due to its being such a large employer of teachers in the locality will
face an upward sloping labor supply curve. Accordingly, the determina-
tion of a Bamin rate will be subject to its discretion instead of the

market's. The suburbs, each of which is a very small employer of teachers
will adopt the rate set by the central city. Going below means losing
teachers while it is not necessary to go above in order to meet recruit-
ment needs.

The wage leader theory was operationalized by using Milwaukee's
Bamin as the prediction for each of the suburbs. This formulation

31
Allan M. Cartter and F. Ray Marshall, Labor Economics: Wages, Employ-
ment, and Trade Unionism, Homewood, Ill.: Richard D. Irwin, 1967, p. 256.



assumes no institutional barriers to the flow of teachers. In addition,
the celeribus condition applies to the quality of teachers, fringe
benefits, and working conditions among the districts. Finally, it must
be remembered that the effective Milwaukee Bamin on a school year basis
is higher than the calendar year figure used since teachers receive a
raise four' months after they begin work.32

A second alternative will be referred to as the institutional
theory and is taken from Johnson's explanation of its meaning.33
Teachers' satisfaction with their raises depends upon whether or not
they maintain their relative wage position. An increase in the wages
of any one system, which will usually affect its entire schedule, will
lead to corresponding raises in the other districts' schedules. This
means that Bamin rates will move up together or in other words that
relative Bamin salaries will exhibit 'a great deal of inflexibility.
Since, Milwaukee always makes its decision first, one variation of this
theory is to assume that all the suburbs raise their Bamins by the same
percentage as the central city.

The third alternative, an "incremental" hypothesis, is used because
it contradicts the model's assumption that salary decisions are inter-
dependent. This theory bases its predictions on each district's past
history of increases. Specifically, the Bamin change is set equal to
the last actual increase. As a result, only the last eight of the nine
years of data are tested.

Due to the manner in which the error measure is constructed there is
implicit consideration of a fourth alternative. A prediction of no change
in the Bamin will produce SAE and OSAE values of one hundred.

A comparison of the values of the error measure appears in Table 5.
Considering Model 1 only, there is a fairly wide range of error running
from Fox Point's 19.0 to Whitefish Bay's 6.0. The former system's high
value can be attributed mainly to a single year's error. Model 2's
errors exhibit a slightly narrower range with the same systems acting
as endpoints. As expected Model 2 s errors are larger than Model l's
in all cases.

In comparing the two versions of the model with the alternative
theories there is in reneral an increase in error as, we move from left
to right.. The Only e:,:ception is that the incremental hypothesis fares
better for NicOlet than the institutional. -Thus, the most important

32

A variation of the wage leader hypothesis which used 0.4 x the current
year's Milwaukee Bamin + 0.6 x the following year's Milwaukee Bamin
produced much larger errors than the version chosen.

George E. Johnson, "Wage Theory and Inter-Regional Variation",
Industrial Relations, Vol. 6, No. 3, May 1967, pp. 324-325.
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conclusion to be drawn from Table 5 is that Model l's and Model 2's
errors are less, overall and on an individual district basis, than those
of the alternative theories. Overall, Model 1 has 11.1/29.1=0.38 of
the absolute error of its closest competitor, while Model 2 has
17.3/29.1=0.59 of the absolute error of its closest competitor. However,
the model's favorable performance must be weighed against the fact that
none of the alternatives involve any parameters estimated from the data.

TABLE 5

Error Measure Comparisons

MODEL
:1

MODEL
2

WAGE .

LEADER
INSTITU-

TIONAL
INCRE-
MENTAL

FX PT 19,0 21.0 35.4 39.5 60.0

GLDLE 7.1 16.8 33.0 40.2 45.6

MPDLE 9.6 20.4 28.3 40.4 55.0

NCOLT 12.2 19.5 26.0 43.5 36.4

SHRWD 12.8 15.4 26.5 44.3 51.1

WF BY 6.o 10.8 26.o 37.2 72.1

OVERALL 11.1 17.3 29.1 40.9 53.3

It is possible that a more rigorous determination of the model's
'parameters could have reduced errors even further. Due to the paucity
of data Model l's values were selected in a heuristic manner using the
interviews and data as guides. Moreover, no attempt was made to separ-
ately estimate parameters. for Model 2.

Conclusions

The purpose of this study was twofold. It was designed to con-
tribute to our understanding of teachers' salary increases, and to
suggest, methodological techniques for studying relatively unstructured
types of administrative decisions.

Methodology

In the area of methodology a technique for gathering data about the
decision process was presented. It consists of obtaining protocols from
individuals in .a simulated environment. The simulation involves having
them remake past decisions using the same information they had previously
employed in the actual situation.



While the technique led to some useful findings, there were a
number of difficulties connected with it. It '5'as hard for many res-

pondents to orally express their thinking. Often they silently perused
the data and then blurted out an angwer. Some respondents became
confused between 7.hat they personally would have liked to have seen done
and what the board actually did. Occasionally, they remembered the
actual decision and then rationalized the reasons for it, while in
other cases they projected imagined trends in the data. Finally, since
the Basin decision is made by a group the simulated interview should
involve the group together instead of its members separately. However,
in this particular study it was infeasible to do so.

On the other hand, the technique has advantages which mitigate the
effects of retrospective bias. It furnishes information which aids the
recall of circumstances surrounding particular decisions. It allows
the collection of data from an actual (although simulated) decision
making situation rather than an interview concerning what happened in
the past. Moreover, a number of respondents became highly motivated
due to the challenge inherent in guessing the right answer thus increas-
ing their willingness to cooperate.

The second methodological technique investigated the sources and
content of information used in the decision process. This procedure
cannot for a number of reasons provide a complete picture. There may
be confidential sources and types of data which individuals do not wish
to divulge and which would not readily be found in a perusal of written
documents. There may, be factors which are important in some years but
not in others. For example, when a major new piece of legislation
affecting the salary decision process is passed, legislators, courts
and lawyers will become important sources. It does not take into con-
sideration the fact that data stored either in individuals' or the
organization's memory (e.g. files) is also used in the process. Thus,
board members and teachers have access to the previous values of infor-
mation and also have knowledge of the pertinent institutional constraints.

One advantage of tracing information flows is that it helps specify
the inputs to the decision making process. An explicit consideration
of information will aid in the improvement of policy making by suggest-
ing where sources, types and channels can be improved. One recent
example is the study by Geiger and Hansen of the United States foreign
aid program. 34 Once more, there are benefits for the study of those
individuals who are the most influential in particular policy decisions.
Such persons would be 'identified as those who either supply or receive
the necessary information. Obviously, information is only one of many
sources of influence, and those who transmit and receive it are not the

34

Theodore Geiger and Roger D. Hansen, "The Role of Information in
Decision Making on Foreign Aid" in Raymond A. Bauer and Kenneth J.
Gergen (eds.) The Study of Policy Formation, New York: The Free
Press, 1968, pp. 329-380.
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only people exerting influence; Hence, the method is more reasonably
viewed as a supplement to other approaches or as the main approach
only for certain types of decisions.

Teachers' Salary Increases

It is possible that the large urban sChool districts in the northeast
section of the country (including Milwaukee) form a cluster in which the
salary decisions of any one affect the others. Suburbs in the metropoli-
tan areas of these districts may form secondary clusters based on similar
characteristics (geography, income, land use, etc.) Within one a given
district should be mainly influenced by the salaries of its comparable
neighbors and the central city.

Each suburb in the particular secondary cluster studied may be
viewed as going through a two stage decision process. First, the
school board attempts to structure the situation using a range for the
Bamin based on the highest and lowest salaries selected to date. Sub-
urbs which decide early in the sequence consider the range as a hazy
guideline; those settling among the last assume it to be an inviolable
boundary.

Next, existing Bamin policy is used to choose a point within the
allowdble range. Most of the policies represented variations on the
theme of emphasizing or deemphasizing the lower end of the schedule
relative to the remainder. Such action of course stems from the fact
that financial resources even in wealthy suburbs are limited. Empha-
sis on the lower end is meant to help solve problems associated with
the recruiting of new teachers. These included enrollment increases,
lack of a reputation with departments of education, a decline in non-
pecuniary advantages relative to newer systems, and teachers retiring
or leaving for administrative positions elsewhere. It also occurred
due to the personal values of school board members. Deemphasizing
the lower end was the more frequent situation and happened because
enrollment was levelling out, most teachers were in the middle
and upper parts of the salary schedule, or the board was determined
to attract experienced teachers.

The districts' policies also show the manner in which school
boards handle the pressures placed on them by various interest groups.
These pressures, arising from teachers, citizens, other boards, and
the superintendent force a district to settle neither too high nor too
low with respect to its neighbors. Settling too high involves the
risk of arousing citizens. It also encourages teachers elsewhere to
stand firm which creates problems for their school boards. Settling
too low leads to dissatisfied teachers especially if they are admonished
by other teachers' groups. It also may affect the quality of the
applicants for new positions which is of direct concern to the super-
intendent. Moreover, it can lead to the necessity for a relatively
large salary raise in the immediate future to catch up with the other
systems. And citizens react less favorably to sudden tax increases
than gradual ones.



This reasoning accounts for the frequent use in the model of the
average of earlier settlements. The AVES strategy is similar, to giving
less than the average increase when a district is currently near the top
more than the average increase when it is currently near the bottom, and
the average when it is around the middle. It also accounts for the upper
and lower limits on increases and explains why structure is sought by means
of a range as opposed to other types of patterns. Moreover, the need to
reconcile the aforementioned pressures when Milwaukee gives an extremely
large increase has led the suburbs to select Bamins which are at most some-
what lower than the central city's.

Besides discussing the factors comprising the model it is also
instructive to consider those which were hardly treated or not treated.
Due to a lack of data teachers' Bamin requests are not very adequately
handled. Where used they are accepted if higher than the initial de-
cision and lower than some allowable upper limit. This implies that
a request less than the initial decision will not be compatible with the
board's objectives in recruiting for example. However, the board will
go somewhat higher than the amount it feels is sufficient in order to
satisfy the, teachers.

With the exception of the policy break year the model does not
consider the effect that other teachers' requests have on salary in-
creases. In particular no relation is developed between fringe bene-
fits and the Bamin. Even though the interviews brought out some in-
stances of tradeoffs it was not possible to compile a history of
fringe benefit requests, approvals, and costs. Moreover, tradeoffs
may tend to be for relatively small amounts ($50 or less).

The number of new teachers needed for the coming school year is
another factor which is not considered to affect the Bamin. Most res-
pondents were of the opinion that it cannot be accurately estimated
when salary decisions are made. In addition, there is more concern
with the quality of new teachers than their number.

Finally, the applicability of the model to future years aad other
districts must be considered. It may do a better job of explaining the
past than predicting the future. The recent spread of collective bar-
gaining, the growing concern of citizens over taxes, and the extremely
large Milwaukee raises are probably leading to fundamental revisions in
Bamin policies. At least one of these recent changec, going at most
a little below Milwaukee when it gives a large increase, is already
incorporated in the model. This rule seems to have had an important
influence in the 1969/70 decisions for they closely resemble the
1968/69 choices. Milwaukee went up $500 to $7200, four of the suburbs
went to $7150 and two to $7200. The fact that the sUburbs came closer
to Milwaukee in 1969/70 than 1968/69 can be explained by its increase
being $450 less in the former than the latter.

Can the model be used for suburban districts which were not part
of the study? It is doubtful that the particular discrimination 'nets
would be applicable elsewhere, but it is likely that the study's general
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findings would. Thus, policy breaks associated with major schedule
changes, limiting increases in the policy break year, policies based
on emphasizing or deemphasizing the lower end of the schedule, estab-
lishing allowable ranges, smoothing limits on increases, and use of
a strategy similar to AVES should appear in other systems' decision,
processes.
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APPENDIX 1

SUPPLEMENTARY TABLES

Bamin Increases and
Across the Board Increases

Direct
Relation

Partial
Relation

Indirect
Relation

No
Relation

FX PT 5 1 3 0

GLDLE 5 3 0 1

MPDLE 2A 2 3 2

NCOLT 3 1 5 0

SHRWD 3 0 5 1

WF BY 5A5 2 0 2

TOTAL 23 9 16 6

A
In one of these instances increments in the upper part of the
.schedule were changed.

The Bamin increase was directly related to the raises in all other

elements of the salary schedule in 23 out of a possible 54 instances
(6 districts x 9 years). This included using the same amount of or
percentage increase throughout in a fixed increment type of schedule
or basing all raises on the Bamin change in an index schedule. There
were 9 cases in which the Bamin raise was directly. related to increases
in part of the schedule, but the remainder was changed by a larger amount
or percent. In 16 instances either increments or index multiples were
extensively changed. Here, the Bamin increase was not the sole deter-
minant of other raises. Finally, there were 6 clear cut cases in which
no relation existed.



Number of Respondents
to Decision Simulations

Superin-
tendents

Board
Members

Ex Board
Members Total

Nudber
on Board

FX PT 1 2 2 5 5

GLDLE 1 3 0 4 5

MPDLE 1 2 2 5 5

NCOLT 1 1 1 3 5

SHRWD 1 3 0 4 5

WF BY 1A1 3 0 4 7

TOTAL 6 14 5 25 32

A
The ex superintendent we the respondent since he had recently retired.
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Old Policy Vs. New Policy

Old for
New

Old in
All Yrs.

No. of Yrs.
New Policy

FX PT 1.20 1.42 1

GLDLE 1.86 2.12 5

MPDLE 1.56 1.86 2

NCOLT
A

- -

SHRWD 1.8o 1.84 6

WF BY 3.37 4.37 6

OVERALLS 1.60 1.84

A
No policy break

B
Includes Ncolt

The column headed "Old for New" indicates the ratio of the errors
of using the old policy for the new policy to the errors of Model 1.
Here, the model's special prediction is used in the break year. The
next column shows the errors of using the old policy in the break year
and when the new policy is in effect as compared to the model's errors.
In all cases the errors are computed over the entire nine years of
data. The last column shows the number of years the new policy was
in effect. Clearly, the model would have performed much less adequately
if it had not switched policies.
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APPENDIX 2

BASIC DATA

B.A. Minimum Salaries

1959/60 1960/61 1961/62 1962/63 1963/64

FX PT 4200 4600 4600 4750 4900

GLDLE 4325 4625 4775 4900 5000

MPDLE 4300 4600 4700 4800 5000

NCOLT 4200 4500 4800 4900 5000

S}IRWD 4300 4500 4600 4700 5050

WF BY 4200 4550 4650 4650 5050

MILW 4200 4550 4650 4900 5025

1964/65 1965/66 1966/67 1967/68 1968/69

FX PT 5200 5350
1

55501 61oo 6700

GLDLE 5200 545o 5600 6000 6600

MPDLE 5200 5400 5450 5900 6600

NCOLT 5150 535o 5550 6000 6700

SHEWD 5200 5400 5600 6000 6750

WF BY 5300 5450 5600 6000 6700.

MILW 5275 5400 5550 58502 6800

2

A couple of months after all the districts, including Fox Point, made their
1966/67 decisions the Fox Point school board awarded its teachers an extra
across the board increase of $100. This situation is handled in the
following manner. In order to predict 1966/67 Bamins the original Fox Point
decision ($5550) is used. When predicting 1967/68 Bamins, Fox Point's
1966/67 decision is considered to be $5650.

The 1967/68 Milwaukee increase was $200 starting in January and $100 start-
ing in September.
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1960/61

Teachers' Requests for B.A.
Minimum Salaries

1961/62 1962/63 1963/64

FX PT 4700 4850 5000 4988

GLDLE 4725 4875 5010 5100

NPDLE ---- ---- --_- - - --

NCOLT - - -- 5000 5100 --__

SHRWD 4500 - - -- --- ---

WF BY ---- -__- 5000 5050

1964/65 1965/66 1966/67 1967/68 1968/69

FX PT 5300 535o 5500 6500 8000

GLDLE 535o 5450 5650 60001 7200

NPDLE - - -- ---- --__ 6800

NCOLT ---- ---- 5700 ---- 7200

SHRWD --- 5450 5600 - - -- 7200

WF BY 515o 5550 5575 6048 7080

1
The teachers requested the board to select any one of three different
Bamins. The model uses as input that request which was the lower
of the two in the allowable range. For a definition of the allowable
range see the Glendale section of the model.
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Settlement Dates

1960/61

MILW 10/04/59 MILW 10/03/60 MILW 10/02/61

FX PT 1/05/60 WF BY 2/07/61 WF BY 1/10/62

GLDLE 2/16/60 GLDLE 2/22/61 NCOLT 2/06/62

SHRWD 2/22/60 NCOLT 3/o4/61 MPDLE 2/19/62

MPDLE 3/07/60 FX PT 3/14/61 SHRWD 2/27/62

NCOLT 3/08/60 SHRWD 3/14/61 FX PT 3/06/62

WF BY 3/09/60 MPDLE 3/20/61 GLDLE 3/20/62

1963/64 1964/65 1965/66

MILW 10/01/62 MILW 11/04/63 MILW 10/05/64

MPDLE 2/25/63 SHRWD 1/28/64 NCOLT 2/06/65

NCOLT 2/25/63 GLDLE 3/05/64 GLDLE 2/16/65

FX PT 2/26/63 FX PT 3/10/64 SHRWD 2/23/65

SHRWD 3/05/63 WF BY 3/11/64 FX PT 3/02/65

GLDLE 3/12/63 MPDLE 3/16/64 WF BY 3/10/65

WF BY 3/13/63 NCOLT 3/17/64 MPDLE 3/22/65

1966/67 1967/68 1968/69

MILW 11/01/65 MILW 12/26/66 MILW 12/03/67

FX PT 1/25/66 FX PT 1/10/67 WF BY 2/14/68

SHRWD 1/25/66 WF BY 2/08/67 MPDLE 2/26/68

MPDLE 2/21/66 GLDLE 3/09/67 GLDLE 2/27/68

NCOLT 2/21/66 MPDLE 3/13/67 SHRWD 3/26/68

WF BY 3/09/66 NCOLT 3/20/67 FX PT 4/09/68

GLDLE 3/15/66 SHRWD 3/21/67 NCOLT 5/07/68
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